4-Hydroxyisoleucine attenuates the inflammation-mediated insulin resistance by the activation of AMPK and suppression of SOCS-3 coimmunoprecipitation with both the IR-β subunit as well as IRS-1.
It is known that 4-hydroxyisoleucine (4-HIL) from seeds of Trigonella foenum-graecum has beneficial effects on low-grade inflammation; therefore, the insulin signaling as well as the anti-inflammatory effects of 4-HIL in TNF-α-induced insulin resistance in C2C12 myotubes was studied with an aim to dissect out the mechanism(s) of the inflammation-mediated insulin resistance. TNF-α suppressed insulin-stimulated glucose transport rate and increased Ser-307 phosphorylation of insulin receptor substrate-1 (IRS-1). However, the treatment of 4-hydroxyisoleucine enhanced insulin-stimulated glucose transport rate via the activation of AMP-activated protein kinase (AMPK) in a dose-dependent manner. 4-HIL also increases the tyrosine phosphorylation of both IR-β and IRS-1. Moreover, coimmunoprecipitation (Co-IP) of insulin receptor-β (IR-β) subunit with IRS-1 was found to be increased by 4-hydroxyisoleucine. Concentration of SOCS-3 protein and coimmunoprecipitation of SOCS-3 protein with both the IR-β subunit as well as IRS-1 was found to be decreased by 4-HIL. We conclude that the 4-hydroxyisoleucine reverses the insulin resistance by the activation of AMPK and suppression of SOCS-3 coimmunoprecipitation with both the IR-β subunit as well as IRS-1.